Establishment of screening system toward discovery of kinase inhibitors using label-free on-chip phosphorylation assays.
We describe a label-free method for the kinase inhibition assay toward discovery of kinase inhibitors. The surface plasmon resonance (SPR) imaging analysis using zinc(II) compound was adopted on the on-chip phosphorylation analysis. In this study, following three subjects were focused: (1) to monitor the inhibition of three inhibitors supporting by their specific inhibition mechanisms, (2) to quantify the inhibitory activities, and (3) to prove the reliability of the obtained 50% inhibition concentration (IC(50)) value. First, the inhibitory activities of Amide 5-24, H-89 and Gö6983 on PKA and PKCdelta were determined, and specific inhibitions for two kinases could be observed quantitatively. Second, the inhibition curves of Amide 5-24, Amide 14-22 and H-89 were obtained, and the results supported the two previous reports: (1) the inhibition efficiency of Amide 5-24 was much higher than that of Amide 14-22, and (2) the inhibitory activity of H-89 followed ATP-binding site blocking mechanism. Last, the obtained IC(50) values by the SPR imaging were almost corresponded to those by the solution assay, although on-chip phosphorylation efficiency was low (approximately 12%). In conclusion, validation of the on-chip phosphorylation analysis for kinase inhibitors was achieved. This label-free method might be applied for discovery of kinase inhibitors.